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INTRODUCTION
The social environment both before and after weaning has been shown to influence sexual maturation in female mice (Vandenbergh, 1967 (Vandenbergh, , 1969 . Groups of six young female mice housed with an adult male attained first oestrus 20 days earlier than young females housed without a male present (Vandenbergh, 1967) . Olfaction was identified as the sensory modality involved in the acceleration of puberty when bedding soiled by an adult male mouse and added to a group of young females produced a mean first oestrus comparable to that obtained with the male present (Vandenbergh, 1969) .
In addition to pheromonal stimulation from the male, diet has also been shown to affect reproduction and the rate of sexual maturation in rats (Cooper & Haynes, 1967; Leathern, 1961; Widdowson, Mavor & McCance, 1964) , pigs (Moustgaard, 1959) and mice (Hoag & Dickie, 1966) . In rats, both the development of the reproductive organs and the maintenance of an active reproductive condition are dependent upon diet, particularly the protein com¬ ponent (Leathern, 1961 (Hoag & Dickie, 1966) .
Critical body weight, a factor related to nutrition, has also been suggested as a stimulus to sexual maturation. Kennedy & Mitra (1963) found that reduc¬ ing milk intake during the suckling period produced retarded growth and delayed puberty in rats. Puberty was delayed in these animals until they at¬ tained approximately the same weight as controls given ample opportunity to suck. Evidence has also been presented by Monteiro & Falconer (1966) that the attainment of sexual maturity in mice occurs within a specific weight range. These results conflict directly with those obtained by Vandenbergh (1967 Vandenbergh ( , 1969 . Using mice, Vandenbergh found that females exposed to a male or to male odour matured earlier than mice not exposed to a male, though body weight increased equally in both groups. If body weight in a critical range is causally related to sexual maturation, females exposed to a male should have grown more rapidly than females isolated from male stimuli. Since 
Results
The analysis of variance of the data for age at first oestrus indicated that both diet and social stimulation were significant (P<0-05) factors contributing to the onset of sexual maturity (Table 1) . Of the two factors, social stimulation ac¬ counted for 47-3%, while diet accounted for only 4-8% of the total variance. None of the interaction terms in the analysis were significant. There were no differences between any of the treatment categories in the age at vaginal opening (Table 2) .
When the mean age at first oestrus of females on each diet was calculated without regard to social stimuli, the presence of a male advanced the age of (Li, 1964) (Table 5 ). Autopsies of mice not producing young showed that implanta¬ tion had occurred in only one of these mice (16% protein). Litter sizes and the average weights of the young at birth were comparable for all three protein diets and compare closely with the performance ofthe breeders in our laboratory (Table 5) . Litters from twenty adult females of the same albino stock in our laboratory (mated first at 60 to 80 days of age and fed a 24% protein diet) had an average litter size of 8-9+1-2 mice and the young weighed 1-6 + 0-1 g at birth. 
Methods
In earlier studies (Vandenbergh, 1967 (Vandenbergh, , 1969 , groups of six females displayed first oestrus at a mean age of 37-1 days when exposed to a male from the time of weaning or at 42-3 days when exposed to the odour of a male. Groups reared in the absence of male stimuli did not show first oestrus until 57-1 days of age. The results obtained in Exp. 1 of the present study using these same stimuli on isolated rather than grouped females showed mean ages of sexual maturity which were much lower than in the previous investigation. (Vandenbergh, 1967 (Vandenbergh, , 1969 Frank (1957) . Bailey (1924) (1970) found that the golden hamster is also a very early breeder. Female golden hamsters used in mating tests attained first oestrus at 26 to 28 days of age.
A comparison of the onset of first oestrus in the current experiment with previously reported ages from this laboratory (Vandenbergh, 1967 (Vandenbergh, , 1969 reveals that housing females individually rather than in groups resulted in a much earlier onset of oestrus (Table 6 ). The effect of male stimulation is strong under both housing conditions but, by housing the females individually, the range of ages at first oestrus is lowered. It is possible that the onset of sexual maturity in females is inhibited by the presence of other females. The relatively early age of sexual maturity displayed by isolated females not exposed to a male indicates that the differences in the two sets of data (Table 6 ) cannot be due to the more intense male stimulation received by an isolated female. Additional studies are necessary to confirm the inhibitory influence of the presence of females on female sexual maturation and to determine the sensory modalities involved. Damon, Damon, Reid & Valadian (1969) found that age at menarche was independent of adult stature in both groups. Based on this finding, Damon et al. (1969) Donovan (1960) and Harris (1961) (1969, 1970) have recently proposed that the attainment of a critical body size in humans leads to an altered metabolic rate which, in turn, alters the ovarianhypothalamic feedback mechanism to produce puberty. This proposal requires re-evaluation in the light of the current study and others cited above which demonstrate an independence of morphological growth and the onset of puberty in animals and humans.
The results of the current study may also provide an interesting animal model to examine the factors associated with the acceleration of puberty in humans noted over the past century or more. Tanner (1962 Tanner ( , 1965 (Tanner, 1962 (Tanner, , 1965 . Alternatively, social stimulation as a result of increased population density, improved means of communication, and other social changes during the past century or more have been suggested as causative agents in the acceleration of puberty in humans (Brown, 1966; Damon et al., 1969 ). In the current experiment, social stimulation and dietary protein were systematically examined to determine their relative rôles in in¬ fluencing the onset of puberty in female mice. The finding that both factors independently accelerated puberty but that social stimulation accounted for 47% and dietary protein for only 5% of the variance in the age at first oestrus would indicate that social stimulation should be considered a potent stimulus of puberty.
The degree to which these conclusions from data on mice can be transferred to man must be tempered by the knowledge that mice differ considerably from man in the degree to which specific sensory modalities are used to monitor the environment. In mice, social stimuli that influence reproductive biology operate primarily through olfactory mechanisms (Parkes & Bruce, 1961 ; Whitten, 1966; Vandenbergh, 1969) 
